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1+1=3: When two hormones are better than one
Cristina L. Walcher, Jennifer L. Nemhauser
Biology Department, University of Washington, Seattle, WA, USA
Auxin and brassinosteroids are two plant hormones that work
synergistically and interdependently to promote growth and proper
development in many plant species. While several co-regulated
early response genes have been identified and there are well-
characterized transcription factors from each pathway, it remains an
open question how the auxin and brassinosteroid signals are
integrated at the transcriptional level. We are using the auxin-
and brassinosteroid-responsive gene SAUR-15 as a tool to dissect
this problem. Using transgenic plants expressing reporter genes
under the control of different portions of the upstream regulatory
region of SAUR-15, we are working to determine the minimal region
that retains response to each hormone separately and to both
together. We are also disrupting known cis-regulatory elements to
identify critical elements. We are also taking a comparative
approach using previous work on auxin-responsive promoters in
various plant species including soybean and pea. Together, these
results will help us determine the molecular mechanism for how
auxin and brassinosteroids work synergistically to induce expression
of shared genes as well as increase our understanding about
hormone interactions and how the regulation of hormones modifies
plant development.
doi:10.1016/j.ydbio.2010.05.414
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Dll-B knockdown and overexpression in the ascidian Ciona
intestinalis
Matthew D. Blanchette, Steven Q. Irvine
Departmentt of Biological Sciences, University of Rhode Island, Kingston,
RI, USA
TheDll-B homeobox transcription factor in the simple chordate Ciona
intestinalis is expressed in theentire animal hemisphere, fated toproduce
the ectoderm, in blastula and gastrula stages. We used transgenic
knockdown and overexpression strategies to perturb normal Ci-Dll-B
expression.We are further investigating the effects of thismisexpression
through quantitative RT-PCR analysis of putative Ci-Dll-B downstream
targets and use of molecular markers to examine phenotype.
doi:10.1016/j.ydbio.2010.05.415
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Targeted mutagenesis in the sea urchin embryo using zinc-finger
nucleases
Hiroshi Ochiaia, Kazumasa Fujitab, Ken-ichi T. Suzukic, Masatoshi
Nishikawab, Tatsuo Shibatab, Naoaki Sakamotob, Takashi Yamamotob
aJSPS
bDept. of Math and Life Sci., Grad. Sch. of Sci., Hiroshima Univ., Japan
cCent. for Mar. Envi. Stu., Ehime Univ., Japan
Gene targeting is one of the most powerful approaches to get
insight into the function of specific genes during animal develop-
ment. However, this approach is available only in a few models.
Recently, targeted mutagenesis using engineered zinc-finger nu-
cleases (ZFNs) has been reported in several model organisms. ZFNs
consist of a zinc-finger DNA binding array and a nuclease domain of
the restriction enzyme FokI and facilitate to introduce mutations at a
specific genomic locus. In this study, we applied ZFN technology to
the sea urchin, Hemicentrotus pulcherrimus. Efficient screening of
functional ZFNs was achieved by a combinatorial use of a bacterial
one-hybrid system using zinc-finger randomized libraries and a
single-strand annealing assay. To evaluate the availability of ZFNs in
sea urchin, we selected a pair of ZFNs for HpHesC. By injection of the
HpHesC ZFN mRNAs, 10% of embryos showed a phenotype in which
primary mesenchyme cell population increases as embryos injected
with antisense morpholino oligonucleotides against HpHesC. In
addition, sequence analysis of mutations showed that deletion (2%)
and insertion (23%) occurred at the HpHesC target site in the embryos
injected with HpHesC ZFN mRNAs. These results indicate that
engineered ZFNs can introduce mutations into a specific genomic
site in the sea urchin embryos. ZFN technology is also expected to be
available to homology-directed gene insertion at target locus in
several model organisms.
doi:10.1016/j.ydbio.2010.05.416
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Expression of MMP14 and MMP17 during sea urchin development
Eric P. Ingersoll, Nathan H. Lent, Katie A. Pokiniewski
Department of Biology, Penn State Abington, Abington, PA, USA
Matrix metalloproteases (MMPs) are involved in many normal
and pathological processes, including extracellular matrix fibrolysis,
angiogenesis, and tumor cell metastasis. MMP structure is highly
conserved among many species. We have searched the annotation of
the sea urchin genome and found a number of previously unchar-
acterized MMP genes. We selected several of the more than twenty
MMPs present in the genome for further analysis. Our current study is
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aimed at determining the temporal and spatial expression patterns of
these genes. We have found two MMP genes, sea urchin homologues
of MMP 14 and MMP17, that are expressed in temporally regulated
patterns during development. We will present our data regarding the
temporal and spatial expressions of these genes during the develop-
ment of the sea urchin embryo.
doi:10.1016/j.ydbio.2010.05.417
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A sulfotransferase (SpSult) is required for mesoderm and
endoderm developments in sea urchin
Cristina Calestani, Natasha Vermeulen, Sindhu Aravindakshan
Dept. of Biol., Univ. of Central Florida, Orlando, FL, USA
The sulfotransferase (sult) gene family generally catalyzes the
sulfate conjugation of a broad range of substrates. In development,
sult has been shown to have an important role in regulating Notch
(N) and FGF signaling. In sea urchin, a sult gene (SpSult) expressed
exclusively in pigment cells was previously isolated. SpSult transcrip-
tion starts at the blastula stage in pigment cell precursors and it is
maintained throughout the pluteus stage. SpSult belongs to a
differentiation gene battery positively regulated by the 7th–9th
cleavage N signaling. In this study we analyzed the SpSult function in
sea urchin development. SpSult knock-down embryos showed
abnormalities in both endoderm and mesoderm developments.
Pigment cell number was higher, approximately doubled. Moreover,
differentiated pigment cells showed an abnormal morphology and
distribution. Spiculogenesis was also abnormal and the gut was
absent or severely under-developed. Gene expression analysis
showed a down-regulation of key pigment cell specific transcription
factors that are directly regulated by N. The down-regulation of this
transcription factors occurred within 2 h from the onset of SpSult
transcription during the blastula stage. Their expression was back to
normal levels by late gastrula. Our data suggest that SpSult positively
regulates, by a feed-back mechanism, transcription factors directly
activated by N. Considering that the regulatory feed-back occurred
within a very narrow time interval, SpSultmight act either directly on
components of the N signaling or on factors directly upstream of this
group of N target genes.
doi:10.1016/j.ydbio.2010.05.418
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The phylogenetically conserved C. elegans T-box factor TBX-2 is
SUMOylated
Tanya L. Crum, Paul Huber, Peter G. Okkema
Dept. of Biological Sciences, University of Illinois at Chicago, USA
T-box transcription factors are crucial developmental regulators in
all multicellular organisms, and mutations in T-box genes are
implicated in both cancer and congenital diseases. Despite the
importance of these regulators, remarkably little is known regarding
the mechanisms they use to regulate target gene expression.
SUMOylation has recently been implicated in the function of T-box
factors in humans and C. elegans. We are using the C. elegans TBX-2
subfamily member TBX-2 as a model to study T-box factor
SUMOylation. TBX-2 interacts with the C. elegans E2 SUMO
conjugating enzyme UBC-9 and the E3 SUMO ligase GEI-17 in yeast-
two-hybrid assays, and it is SUMOylated in in vitro reactions using
human SUMOylation enzymes and when expressed in mammalian
cells. We have identified two consensus SUMOylation sites located in
the T-box and near the C-terminus, respectively, that mediate TBX-2
interaction with UBC-9 and GEI-17 in two-hybrid assays. The C-
terminal site is the primary SUMOylation site in vitro and in
mammalian cell assays, although the T-box site may also be
SUMOylated. In C. elegans, UBC-9 (RNAi) strongly enhances the
lethality of a hypomorphic TBX-2 mutant, consistent with the
hypothesis that TBX-2 functions as a SUMO-dependent transcrip-
tional regulator. We are currently asking if TBX-2 is SUMOylated in C.
elegans and characterizing the effect of SUMOylation on TBX-2
function.
doi:10.1016/j.ydbio.2010.05.419
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Elucidating a novel lin-35/pRb protein network controlling
nutrient utilization in C. elegans
Stanely R. Polley, David S. Fay
Dept. of Mol. Bio. Univ. of Wyoming, Laramie, WY, USA
We have previously described a novel role for the C. elegans pRb
ortholog, LIN-35, as a regulator of intestinal gene expression. lin-35
acts redundantly with slr-2, a Zn-Finger protein, to co-regulate the
expression of intestinal genes required for nutrient utilization.
Whereas single mutants in lin-35 and slr-2 show no obvious defects,
double mutants arrest as L1 larva with hallmarks of starvation. We
have recently completed a genome-wide RNAi screen to identify
suppressors of lin-35; slr-2 larval arrest. This approach has resulted in
the identification of 27 suppressors, most of which fall into four
functional classes: (1) mitochondrial prohibitins, (2) ribosome
biogenesis genes, (3) signal transducers, and (4) transcriptional
regulators. This latter class includes several genes previously
identified as suppressors of the synthetic multivulval (SynMuv)
phenotype. Several of the identified suppressors are capable of
suppressing other previously characterized lin-35 synthetic pheno-
types, including the hyperproliferation defect of lin-35; fzr-1 mutants
and the pharyngeal organogenesis defect of lin-35; ubc-18 mutants.
Promiscuous suppressors are likely to affect lin-35 activities and may
provide novel targets for anti-cancer therapies. Our current work
addresses the mechanisms by which these suppressors lead to the
bypass of lin-35; slr-2 larval arrest. This will lead to further insights
into the non-canonical functions of pRb family members, increased
knowledge of the molecular mechanism underlying lin-35; slr-2
larval arrest, and the elucidation of the network of genes that
integrate their activities with lin-35 and slr-2 to control gene
expression.
doi:10.1016/j.ydbio.2010.05.420
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A genome-wide study of the maternal-to-zygotic transition
Jing Yang, Zhigang Jin, Wenyan Mei
The Research Institute at the Nationwide Children's Hospital,
Department of Pediatrics, The Ohio State University, Columbus, OH, USA
The maternal-to-zygotic transition (MZT) is a critical develop-
mental transition following fertilization and is characteristic of a
dramatic epigenetic regulation of gene expression. Prior to the MZT,
the zygotic genome is globally silenced by a number of epigenetic
regulators, including DNA methylation, histone modifications, and
nucleosome remodeling. During the MZT, maternal gene products are
destructed in a well-controlled manner, allowing the proper activa-
tion of the zygotic genome. Recent studies in Drosophila begin to
uncover molecular mechanisms governing Drosophila MZT. In
contrast, only a few vertebrate MZT regulators have been studied so
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